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IN THE CLAIMS 
Please amend the claims as follows: 
Claims 1-20 (Canceled). 

Claim 21 (New): A method of producing a crystal structure-based alumina films, 
comprising: 

forming films under conditions suited for formation of a crystal structure alumina as 
an early stage of film formation in forming alumina films on substrates by sputtering of an 
aluminum metal target in an oxidizing gas-containing atmosphere. 

Claim 22 (New): A production method as set forth in Claim 21, wherein the film 
forming conditions are changed to higher rate film formation conditions for a subsequent film 
formation after said film formation under conditions suited for the formation of a crystal 
structure alumina. 

Claim 23 (New): A production method as set forth in Claim 21, wherein the film 
forming conditions are changed to lower temperature conditions for a subsequent film 
formation after said film formation under conditions suited for the formation of a crystal 
structure alumina. 

Claim 24 (New): A production method as set forth in Claim 21, wherein the film 
formation is carried out in a poisoning mode discharge condition in an early stage of film 
formation and then the discharge condition is changed to a transition mode or metal mode for 
a subsequent film formation. 
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Claim 25 (New): A production method as set forth in Claim 21, wherein the film 
formation in the early stage of film formation is carried out at a film formation rate not 
exceeding 1 nm/min and then a subsequent film formation is carried out at a film formation 
rate of not lower than 3 nm/min. 

Claim 26 (New): A production method as set forth in Claim 21, wherein the film 
formation in the early stage of film formation is carried out at a substrate temperature not 
lower than 800°C and then a substrate temperature is lowered to 650-750°C for a subsequent 
film formation. 

Claim 27 (New): A production method as set forth in Claim 21, wherein said film 
formation under conditions suited for the formation of a crystal structure alumina is followed 
by changing, for a subsequent film formation, the film formation conditions to those under 
which films with high hardness can be formed. 

Claim 28 (New): A production method as set forth in Claim 21, wherein said film 
formation under conditions suited for the formation of a crystal structure alumina is followed 
by a subsequent film formation under application of a negative bias voltage increased in 
absolute value. 

Claim 29 (New): A production method as set forth in Claim 21, wherein the film 
formation in the early stage of film formation is carried out while a negative bias voltage not 
higher than 100 V in absolute value is applied to the substrates and, then, the negative bias 
voltage is increased to 200 V or above in absolute value and a subsequent film formation is 
carried out. 
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Claim 30 (New): A method of producing a crystal structure-based alumina films, 
comprising: 

in forming alumina films on substrates by sputtering of an aluminum metal target in 
an oxidizing gas-containing atmosphere, carrying out film formation intermittently in a 
plurality of substeps while restricting a thickness of the film formed in each substep to at 
most 5 nm. 

Claim 31 (New): A production method as set forth in Claim 30, wherein the 
thickness of the film formed in each substep is not greater than 2 nm in an early stage of film 
formation and then is increased in middle and later stages of film formation as compared with 
the film thickness per substep in an early stage of film formation. 

Claim 32 (New): A method of producing a crystal structure-based alumina films, 
comprising: 

in forming alumina films on substrates by sputtering of an aluminum metal target in 
an oxidizing gas-containing atmosphere, a turntable is disposed to face a direction of 
sputtering of the aluminum metal target, substrates are fixed to said turntable and the alumina 
film formation on the substrates is carried out intermittently in a plurality of substeps while 
said turntable is rotated, a thickness of the film formed in each substep being restricted to at 
most 5 nm. 

Claim 33 (New): A method of producing a crystal structure-based alumina films 
comprising: 
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in forming alumina films on substrates by sputtering of an aluminum metal target in 
an oxidizing gas-containing atmosphere, a turntable is disposed to face a direction of 
sputtering of the aluminum metal target, satellite rotary members are disposed on said 
turntable, substrates are fixed to said satellite rotary members, and the alumina film formation 
on the substrates is carried out intermittently in a plurality of substeps while said turntable 
and satellite rotary members are rotated, a thickness of the film formed in each substep being 
restricted to at most 5 nm. 

Claim 34 (New): A method of producing a crystal structure-based alumina films, 
comprising: 

in forming alumina films on substrates by sputtering of an aluminum metal target in 
an oxidizing gas-containing atmosphere, a turntable is disposed to face a direction of 
sputtering of the aluminum metal target, satellite rotary members are disposed on said 
turntable, further rotary members, are fitted to said satellite rotary members, substrates are 
fixed to said further rotary members and the alumina film formation on the substrates is 
carried out intermittently in a plurality of substeps while said turntable, satellite rotary 
members and further rotary members are rotated, a thickness of the film formed in each 
substep being restricted to at most 5 run. 

Claim 35 (New): A production method as set forth in Claim 32, wherein the 
intermittent film formation cycles are controlled by adjusting a revolution speed of said 
turntable, satellite rotary members, or further rotary members. 

Claim 36 (New): A production method as set forth Claim 32, wherein a revolution 
speed of said turntable is not smaller than 3 rpm. 
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Claim 37 (New): A production method asset forth in Claim 33, wherein a revolution 
speed of said satellite rotary members is not smaller than 20 rpm. 

Claim 38 (New): A production method as set forth in Claim 30, wherein an alumina 
film is formed intermittently on the substrate disposed to face a direction of sputtering of the 
aluminum metal target while reciprocally moving said substrate to cross the direction of 
sputtering. 

Claim 39 (New): A production method as set forth in Claim 30, wherein the 
substrate is disposed to face a direction of sputtering of the aluminum metal target, a shutter 
is disposed between the aluminum metal target and the substrate, and an alumina film is 
formed on the substrate intermittently while opening and closing said shutter. 

Claim 40 (New): A production method as set forth in Claim 30, wherein the 
aluminum metal target is sputtered intermittently against the substrate disposed to face a 
direction of sputtering of said aluminum metal target to thereby cause intermittent alumina 
film formation on said substrate. 
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